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Much has been written concerning curriculum development and

instructional design for large university introductory biology

-

cTasses. -However, Tlittle is known of the entering competency T

R

levels of these students. Such knowledge could be of impo}tance
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to those respopsib]e for teaéhing and coordinating intréductory ‘

science courses. The Purpose 6f this study was to invest%gaie the
- entering competency levels of sﬁ?dents in & university introductory .
biology course. Statistical coqpérisons were made between selected . .
subgroups within the tota} popuy, atioﬁ. The Eomparisons were based

upon the results of a pretest which measures genéral knowledge that <

was considered prerequisite tg the introductory biology course

(Souchek, 1979). A questionm@ire was given to iden?ify the sub-

groups within the populationf Though one must be car;fu1'in gener-

T _ alizing these results, theyfﬁo provide insighis ind may stimulate. T,
fLrther studies.

* - Method

*

) } Subjects\ ,

1

The'sampTe consisp@ of 1,511 students enrolled in 12 sections

i M
of introductory biology at Texas A&M University. Texas A&M is a P
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*Current Address: Dgpérfment of Biology; Angelo State University:
San Angelo, Texas 76909 . . «
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coedqéhtiona1 land-grant institution with an enrollment excéeding
30,000. Eleven hundred eighteen students responded to the question-
natre. The$enr011ment in each section ranged from approximately

.

, 60 to 300 students.

Development of the Pretest - .

Nine important concept areas considered prerequisi;e to the

-

introductory biology course were identified. These concept areas

3

were.based upon the course 1l}bus. A table of specifications was
developed toiassure content validity {8loom, Hastings, and Madaus,
1971}). ApprOpriaie test items.wgre them written. The pretest '
consisted of ninety items, ten items per concept area. The nine

concept areas included in the pretest were: chemistry¢ cell ph%si-

ology.and structure, photosynthesis, respiration, cellular reprd- *
*

-

duction, genetics and inheritance, animal survey, evolution, an4

ecology. The test, therefore, consisted of a battery of nine ten-

item subtests. ¢ T

.
L

N Three pilot tests were given. [Items selected from these three

_ tests were used to develop the pretest employed as the main study.
fhe‘test refinement procedure used to select items consisted of
’fou; steps: (1) items were removed which discriminated negatively,
" ."(2) items which were found to be extremely difficult were removed
~ "(Gronlund, 1977) or modified, (3) the remaining items were reviewed

to asSure that the questions were an adequate sample of learning

T " which wa?“Eﬁﬁé?défed'EféréQui§7té to the coursé, and (4) the test

»

itéms wérq atranged in increasing order of difficulty. The pretest
was developed according to specifications suggested b} Gronlund (1977}
for the «onstruction of objective tests of kqowledge.

\
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A generalization|of the KudEr-RichardSOn Formula 20 .for di-

chotomous items was: uded to determine test reliability'(Veidmah,.
i 1967TT//The reliability of the pretest used in the main study was
: © .88, . -

B

Determination of Enterlng Comggtency Leve]s

w

—
et
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A1l tests were g1ven the first day-of class. The time allowed
to take the main study pretest was 45 to 50 minutes.

. NJ_.
A questionnaire was used to collect demographic data and was
adm1n1stered separately.

The quest10nna1re was designed to gather
information regarding students' sex, course background

, intended
major college, attitude, and reason for taking the course

tach
student's questionnaire response was matched with his prétest score

to yleld subgroup mean pretest scores. This analysis was dope usjing
SAS 76 (Barr, Goodnight, Sall, & Hellwig, 1976)

. The pretesicaadres
indicated student enteriag competency levels with respect to‘the
demographic variables of the quesf10nna1re. v
Analysis of variance and a two-tailed t-test for unequal var-

iance and number of subjects were used to identify dlfferences an

means If the analysis of variance pr&fedure revealed a d1ff“reqce
N .

e .
in means, Fisher's~Least Significant Differené% procedure (F1shar‘s
LSD) was used to idenllfy the means that were significantly differ-
ent. The alpha level:- for all these tests was .05. These resﬁ1£$

revealed entering characteristics of the sample population and
.patterns of‘pretest scores

#

' K R
. Reiults X o
The total pretest mean was 46.47 with a standard deviation of ‘
12.17. The pretest means and‘sfandard deviations for each cancépt
¢
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area {ten items per. concept area) are shown in Table 1.

: i | TBLE1 . A _,‘i«,; A

Concept Area Means and Standard Deviations

Cﬁncept Area ‘ I_“ _ _ ‘Mgan 'L Standard Deviation. .
‘ Chemistry. - - . 1t s . . 188 o

Céiﬂ Physfo]oéy - |
. and-Structure ; 5.90 . 2.16
'Photosynthesis -4 . ‘ 2.16

Respiration 4.39 1.95

Cellular . ' - .

Reproduction : ' 5.68 1.69

Genetics and - ) .

Inheritance . N 4.69 , 2.01

Animal Su;vey 5.50 1.93

EQo]ution E 4.23 1.64

E?ology 5 6.10 ~ 2.11

T

It was found that males received significantly higher pretest
scores than females. .Questionnaire results showed that 57.2 percent
of "the students had not taken a high school biolog} coufge for three
years or more or had not taken one at all. Tabie 2 illustrates that
the number 0of years which had_passed since the students took high Y
school biology made aﬁsignificant differencé‘in bretest score, Using '

Fisher's LSD procedure, it was found that those who had taken high

el

school biology one or two years previous to the university biology

course received sign?ficantly higher pretest scores. than those who

-
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- TABLE 2

] o Analysis of Variance for Years Passed
' Since High School Biology

L

Source 8S o df MS CF
‘Between © 14044.12 3 4681.37 35, 09*
Error 147020. 39 1102 - 133.41

e S S

*Significant at .05 level,

had taken biology ihreb or more years prev%ous to the university
biology chr;e or-who had not taken any biology courses in high
" schoo]. Sfudents*indicated that they had taken high school biolqu
‘0;e yeaifprevious to the university biology Lourse received the

highesy mean pretest score (53.35).

able 3 indicaies that student classification as a freshman,
sop omore,'junior, orvsenior made no difference in pretest.scores.
A so; as shown in Table 4, the number of semesters of college

hemistry that the student had completed made no significant dif-

ference in pretest scores.

TABLE 3

Analysis of Variance for
Student Classification

b
_/4
“Source, T . sS - df s F
Bekween 638.27 3 212.76 % 1.51%

Error 153956 1094 7 140.73

I

. {Egg éignj@icant at .05 level.
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ST - TABLE 4
N Anal}sis of Vérjance for Previous'Col]eée-
Chemistry Courses Completed .

Source - S§ . df . Mso - . F i

Between 163.91 -4, 40,98 .280*
e —fprror- ————— 163236 5¢——— —iF—————-—146.14 ' )

*Not significant at .05 level : . T

T

N
Table 5 1ists the meaﬁ and standard deviafioﬁ of prétest scores
L with respect to majbc colﬁege. ,THe;e was no significant difference
between pretest scores of student§ intending to punsu; programs in
the Colleges of Education, Libe;al Arts, and Arehftécture and Envir;n-
menta\ Design, <There was no differénce in pretesf scoﬁés between .

the Collage of-Science students and the College of Architecture .and

4
Environmen 1 Design students. There was also no difference ip pre-

-

test scores between the_@bllege of Science stgdehts and the Coileges

of Agriculture and Geoscience sfhdgnts.

- -

. Significantly higher pretest scores were found to exist fﬁj the
¥

- group of students intending to major in the Co]leges-of:Agridﬁlture

v = @ s

and Geosciences when compared to groups of students 1ntenqjhg.to"

major in the Colleges of Education, Liberal Arts,. and Architectyre

[ L] ¥

énd EnvirOnmehtal Design. Persons: planning to major in.the College-
{//) of Science received significantly higher pretest scores when cqm:-:

pared to pérsons planning to major in, the Colleges of-Education and

Liberal Arts. ’ - - o ‘
- . ,‘ .
Students attitude toward high school biology made a significant

- -
b
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. P e e e U TBLESS
AU ‘Pretest Mean,and Standard-Dév{ation; With
- Respect to Intqndeq Major College
) P \ . ‘ ) _/ s
.-.' P ﬁ'— -
- . College ’ bMedn-. - $tandard Deviation
¥ ' ot . . e A
Colleges of Agr{cuTture . "
and- Geosciences 49.24 . 12.03
_ColTege of Science " 48.14 11,92
Coileées‘ST Archiﬁecture o
and Environmental Desigh 47 .50 13.69
College of Liberal Arts 43,67 - 10.70
College of Education 38.41 10.00
+ r -
difference in pretest scores (see Table 6). There was no signifi-
cant difference between pretest scores for those who indicated that
ihey\did not enjdy bioloéy in high school and those who indicated
they had neutral fee?ingsiu Those who ndicated that they gpjoye’ ;w
. biology in high school received significantly higher pretest scores
. | ) \ .
: than those of the other two groups. *
L3 - l. '
TABLE 6
' +  Analysis of Variance for Attifude ° )
Toward High School: Biglogy- ° (
B ~
’ [ : v .
Source 53 df MS F
2 L) 3’ ~ -
Between 6846.49 2 .. 3423.25 . 24.68*
Error 153288.81 1105 . 138.72° .

*Significant at the .05 level.

-
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- The ?#hﬁl characferistic-investigated concerned the effects of |

students' reasons for taking the introductory biology course. The

4

reason the students’ gavz for f§k4ig'cuurse made a significant

~ Tdiff ence in pretest scores (see Table 7). There was no signifi-

4

cant difference 'between pretest scores for those who were taking

- .

biology as a reQUiremgnt_for their major program and those who were
v taking biology to fulfill the university science requirement. Those
....who indicated that they simply felt Fike taking the caurse scored

siggificantly higher on the pretest than the other two groups.

. »
TABLE 7
. .Analysis -of Variance for Students' Reason for
: Taking University Introductory Biology
L . ” h 1
. Source | . S§ df MS Fo,
i Between 2141.91" 2 1070.96 7.51*
- >
' "Error 159664 .08, 1105, - 142.55
~ ’ ’ .
. *Significant at .05 level. - . T,
x b .
“e . Conclusions
’ "*Several important findings emerge from this study. The first »

L]
3

major conclusioh is that freshman, sophomores, junior§ and seniors .

begqn the course With the same en}ering competency {evels. This

reveals that students from all clésses were not significantly dif-

ferent in'terms of their background\at the beginninq‘df.the intro:

» . ‘ ductdrx b{ology course. Another conclusion drawn froﬁ thfs sgudy
. is that the number of college che;istry cQurses she ;tudents héd

“—_—_—

‘completed made rio difference ‘in pretest s¢ores, There waé, for
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example, no significant difference in pretest scores between those

who had taken no coflege chemistry and those who had taken two .

Ll -

‘semesters of college chemtstry. Th‘s indicates that Students who

had taken'college chemistry tend to be no better prepared for college
introductory Qiology than those who had taken no college chemistry.
Students'uho.iudicated that they had takem high school biology onme

or two yearsxagd were bettgr prepared for‘introductor} bigfogy when 7
edhpared to those who had taken high school biclogy three years ago,
four years ago or to those uho had not taken high school biology.

+

-Another important conclusion relates to the students' attitudes

toward their studies. fhis investigation demonstrated that students

who indicated they enjoyed biology in -high schogt received a signifi-

cahtdy Higher pretest score than those who‘did not enjoy biology or. .

had no feelings toward higﬁ school biology. This indicates that
| those who enjoyed high school biology hadlan improved prerequisite

knowledge as compared to students in the otqe; two groups. fhis _ .

finding may hold implicatiods for the design of the instﬁuftiona] ’ -

program in uniﬁersity'introductory biology coutses. ,If instuuctors

in these intrdduttory bioiogy classes work to dgmelop positive atti-

tudes in the students towaﬁd these coufses, thejrfudents ]eve] o
achieyement may increase. Ihese students, learning m;thh‘ﬂ the intro-
ductory course, may be bette; prepared to deal with the content}g;N\‘

more advanced courses. Further, it is possIble that ese students
* H
will deve]op a positive attitude toward thear future studies in more < -

advanced courses.
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